In a previous paper (7) it was shown that in dogs under amytal anesthesia, ligation of both femoral arteries proximal to the profunda branch caused a decrease in the temperature of the feet which was interpreted as indicating a diminution of blood flow. The temperature of the feet remained at this lower level for several hours following which there was a spontaneous rapid rise indicating the development of collateral circulation. The rapidity of this response was taken as evidence suggesting that the reestablishment of former conditions by collateral circulation is a vasomotor phenomenon. It was found furthermore that decrease in the temperature of the feet following ligation of the femoral artery as above, could be prevented by removal of the tributary sympathetic ganglia, or if the temperature had already decreased to the level of that of the room, removal of the sympathetic ganglia immediately induced a rise in the feet to the previous level. This suggested that the rapid spontaneous return of the circulation following ligation of the femoral artery was a vasomotor phenomenon controlled by means of the sympathetic nervous system.
(Received for publication June 4, 1932) In a previous paper (7) it was shown that in dogs under amytal anesthesia, ligation of both femoral arteries proximal to the profunda branch caused a decrease in the temperature of the feet which was interpreted as indicating a diminution of blood flow. The temperature of the feet remained at this lower level for several hours following which there was a spontaneous rapid rise indicating the development of collateral circulation. The rapidity of this response was taken as evidence suggesting that the reestablishment of former conditions by collateral circulation is a vasomotor phenomenon. It was found furthermore that decrease in the temperature of the feet following ligation of the femoral artery as above, could be prevented by removal of the tributary sympathetic ganglia, or if the temperature had already decreased to the level of that of the room, removal of the sympathetic ganglia immediately induced a rise in the feet to the previous level. This suggested that the rapid spontaneous return of the circulation following ligation of the femoral artery was a vasomotor phenomenon controlled by means of the sympathetic nervous system.
In another paper (3) experiments were reported in which the same method was used. Following transection of the spinal cord at the level of the first lumbar vertebra, no increase in the temperature of the limb was observed. Gaskell (2), Bayliss and Bradford (1) and Langley (4, 5, 6) have stated that in an animal with seven lumbar vertebrae the connector fibers to the sympathetic ganglia supplying the posterior extremity are contained in the 11th, 12th and 13th thoracic and the 1st, 2nd and 3rd lumbar spinal roots. Since the results of the above (3) experiments did not coincide with their findings it seemed desirable to conduct further experiments to determine the effect of transection of the spinal cord at various levels.
METHOD
As in the previous experiments, dogs were given sodium amytal (Lilly) intraperitoneally and the temperatures of the room, rectum and hind feet recorded simultaneously by means of thermocouples attached to a Leeds and Northrup resistance thermometer. The experimental procedure was, however, modified in some respects. Unpublished experiments show that there is a correlation between body temperature and the temperature reaction of the extremities. The body temperature was therefore maintained at normal by use of blankets and by means of electric heating pads when necessary. Inasmuch as many of the experiments extended over a period of 24 hours, the preliminary intra-abdominal ligations of the arteries were accomplished using sterile technique to minimize general temperature reactions. During the course of the experiments it was found that transection of the spinal cord at a given level did not always result in the same changes in temperature in the extremity but that the effects varied considerably in the different animals, apparently under the same conditions. This was most frequently found when the level of transection was below the first lumbar nerve root.
Other investigators (Langley, (4) Gaskell (2), Bayliss and Bradford (1)) have demonstrated that vasomotor fibers supplying the lower limbs leave the spinal cord from the eleventh thoracic to the third lumbar nerves. It was therefore apparent that transection of the spinal cord at the lower levels would interrupt fewer vasomotor fibers than at the higher. It would seem that failure of the temperature to rise or of the blood flow to increase did not necessarily mean that no vasomotor fibers had been interrupted but rather that a sufficient number had not been cut to result in increased blood flow. It also seemed probable that if the femoral artery were ligated above the profunda branch, it would be necessary to interrupt more fibers in order to result in a rise of temperature of the foot than if the ligation were done below the profunda branch. Hence in some of these experiments the ligation was carried out in the groin below the profunda branch. The dogs were taken from stock without preliminary dietary standardization. Preference was given to young animals although some of them were obviously old.
Following the fall in temperature of the foot after ligation laminectomy was performed at the desired level, the dura was opened, and the spinal cord transected. When the cord was exposed the dentate ligaments at the desired level were cut and the cord gently lifted with a blunt hook and cut with scissors. There was usually very little bleeding which could readily be controlled by cotton pledgets or by placing a piece of muscle between the ends of the transected cord. Following this the temperature changes in the hind feet were noted as shown in the charts. Inasmuch as three hours following ligation, the temperature of the feet was still 940 F. it is probable that vasodilatation was already present and that this explains the absence of change following operation. Experiment 30 was also inconclusive. A fall in temperature following ligation of the arteries took place, but no rise occurred after transections at L4 I and L2. Following transection of the cord at T10 I an increase of 70 F. occurred in the temperature of the feet, but was not sustained. At the end of two hours the feet were again at room temperature. Following this, removal of the sympathetic ganglia did not result in increase of the temperature of the feet.
All of the other eighteen dogs reacted well either to transection of the cord or removal of the sympathetic ganglia. The response obtained in each of the experiments will be found in the protocols. The terms " Immediate" and " Delayed" refer to the time when increase in temperature occurred and the terms "Abrupt" and "Gradual," to the type of curve. It is to be noted that vasodilatation always resulted when the cord was transected above the level of the second lumbar nerve root. ..
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